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SUMMARY OF EXPERIMENTAL RESULTS 1982 
Long Term Rotation Trials: 
66M29 
67Cl3 
67N4 
68E5 
68SG5 
73SG16 
Lupins:Wheat Rotation: 
79GE36 
80TS3 
82TS2 
Continuous Cropping with Nitrogenous 
Fertiliser: 
80NA6 
I. Rowland 
PLANT RESEARCH DIVISION 
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66M29/2083EX 
Locality Paddock SAE on Merredin Research Station 
Soil type Merredin sandy clay loam 
History 
An old land site, cleared in 1909. First sown to Cyprus Barrel medic 
in 1955, grazed and topdressed. Cropped 1962 and 1964. Medic resown 
in 1965. In.the last few years the medic component of the pasture has 
disappeared and the pasture is dominated by ryegrass and barley grass. 
The proportion of the latter increases with age of the pasture. 
Rainfall in mm. 
May June July Aug Sept Oct Total 
18 49 17 56 39 18 197 
Wheat x:ields: Madden sown on June 21, 1982. 
Sprayed with' 1.5 1 Hoegrass + 
1. 2 1 Brominil/ha on August 17 
Rotation Crop kg grain/ha 
Control 17th 317 
1 crop 1 pasture 1 672 
1 crop 2 pasture 1 749 
1 crop 4 pasture 1 903 
2 crop 2 pasture 1st 466 
2nd 660 
2 crop 4 pasture 1st 858 
2nd 809 
3 crop 3 pasture 1st 794 
2nd 675 
3rd 685 
1. A dry finish again resulted in a low harvest index (similar to 1981) 
of 0.23. 
2. Wild oats have become a serious problem in the continuous wheat 
plots and were also in the first crop of the 2 : 2 rotation. This 
is probably a plot position effect, rather than caused by the 
rotation. 
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3. Yields from the rotations with cropping intensities of 50 per 
cent were generally less than the longer rotations. Although 
not as marked as the 1981 results, the year in : year out 
rotation has yielded less than a 1:2 or 1:4 rotation for the 
third successive year. Despite this reduced yield the economics 
(back of the matchbox type) still favour the 1:1. 
4. A linear regression was fitted to the 1st crop grain yields (Y) 
and the number of years of pasture (x): 
Y = 595 + 74x (r2 = 0.97) 
In 1982, on this trial site, each year of pasture gave an extra 
74 kg/ha of grain. 
Pasture: Total Dry Matter in kg/ha on 9/8/82 
% medic in brackets 
Years of Pasture 
Rotation 1 2 3 4 
1 crop 1 pasture 44 (34) 
1 II 2 II 32 (68) 260 (22) 
1 II 4 II 42 (69) 320 (23) 348 (11) 313 (12) 
2 II 2 II 46 (88) 247 (42) 
2 II 4 II 16 (65) 312 (3) 367 (3) 286 (15) 
3 II 3 II 26 (66) 220 (14) 292 (4) 
Continuous pasture in its 18th year 380 (19) 
1. When rated in August the first year pastures did not have much 
feed available. What was there was predominantly Cyprus barrel 
medic with some Goldf ields medic. 
2. The older pastures had more dry matter which was mainly grasses, 
barley and rye grass with some phalaris. 
3. Observations on 7/10/82 showed that the medic in the first year 
pastures had grown very well and were still about 70% of the dry 
matter. The rest was mainly doublegees with some ryegrass and 
phalaris. 
4. . There was less medic in the 1:1 pasture with more weeds such as 
doublegees and mustard. Also more ryegrass than other first 
year pastures. 
5. In older pastures grasses predominated with the proportion of barley 
grass increasing with age of pasture. The barley grass had died 
off.· Any medics present in these pastures were smaller and seemed 
to be stressed for moisture compared to .first years. Grasses had 
used up any available moisture. 
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67Cl3/2332EX 
.Locality Paddock 19B on Chapman Research Station (Nabawa) 
Soil type Red brown loamy sand 
History 
An old land site, cleared in 1903. Sown to Dwalganup sub clover in 
1964, topdressed each year unti the start of the trial in 1967. All 
plots resown with Northam at 20 kg/ha. 
Rainfall 
May June 
37 170 
Wheat yields_: 
in mm. 
July Aug Sept 
56 54 61 
Gamenya sown on June 25. 
Sprayed with 1.5 1 Hoegrass + 
1.4 1 Buctril MA on August 4. 
Oct Total 
17 396 
Grain yield kg/ha 
Plus urea at 
Rotation Crop No urea kg/ha 
Control 16th 1131 
1 crop 1 pasture 1 1667 1905 (50) 
1 crop 2 pasture 1 1855 
1 crop 4 pasture 1 2292 
2 crop 2 pasture 1st 1746 
2nd 1548 1329 (80) 
2 crop 4 pasture 1st 2202 
2nd 2123 2143 (80) 
3 crop 3 pasture 1st 1984 
2nd 1448 1964 (80) 
3rd 1508 1865 (80) 
1. All second and third crops had a heavy infestation of wild radish 
which was killed by the spray on 4/8/82. 
2. Doublegees were noticeably worse in the 1:1 plots. 
by tl).e spray. 
Also killed 
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3. The urea (topdressed prior to seeding) increased yields to levels 
achieved by first crops on 2 or more years pasture. Suggests 
that the reduction in yields by second and third crops is due to · 
reductions in soil nitrogen by the first crops, when in a 50% 
cropping system (1:1, 2:2 and 3:3). 
4. The exception is urea on a second crop in a 2:2 rotation, where 
the yield was reduced by addition of 80 kg urea/ha. This is 
difficult to explain because dry matter. cuts at anthesis showed 
that the plus urea strip had increased growth to a level similar 
to the first year crop. 
5. A linear regression was fitted to the grain yield (Y) of 1st crops 
and the number of years of pasture (x): 
Y = 1444 + 192x (r2 = 0~98) 
In 1982, on this trial site, each extra year of pasture gave an 
extra 192 kg/ha of grain. 
6. Four years of pasture were able to maintain grain yields of two 
successive crops. Addition of 80 kg urea/ha gave increased 
growth but did not improve yield. 
7. Harvest indices (HI) showed that although the add.ed N fertiliser 
gave large increases in dry matter this was not completely 
reflected in grain yields. Thus plots where urea was applied 
had an average HI of 0.345 (no urea) and 0.275 (with urea). The 
HI of first crops with no urea ave.raged 0.322. A dry October 
finish probably caused the reductions in HI. 
Pasture 
Rotation 
1 crop 1 
1 II 2 
1 II 4 
2 II 2 
2 II 4 
3 II 3 
Continuous 
Total Dry Matter in kg/ha on 5/7/82. 
% clover in brackets. 
Years of Pasture 
1 2 
pasture 314 (32) 
II 360 (19) 440 (34) 
II 322 (22) 456 (37) 736 
II 191 (51) 369 (46) 
II 272 (52) 380 (64) 389 
II 201 (17) 377 (43) 410 
pasture in its 21st year 661 (51) 
3 4 
(51) 404 (35) 
(45) 546 (54) 
(33) 
1. All 1st year plots were sown with 20 kg/ha of Northam on 26/5/82. 
Plots 2 years and older were sown with 20 kg/ha of Northam in 1981. 
Growth and seed set in 1981 was good. 
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2. Douglegees were particularly bad in the 1:4 rotation, being 
about 30% of the total dry weight for the first year and 
around 20% for second and fourth year, only a few in third 
year (no obvious reason). Rotations with multiple cropping 
seem to control them. 
3. Growth during the 1982 season was good and seed set was 
satisfactory. 
6. 
67N4/2333EX 
Locality Newdegate Research Station 
Soil type Grey sand over gravel at 20-30 cm. 
History 
An old land site, cleared in 1951 and in pasture (Dwalganup sub clover) 
from 1963 to 1967. In 1980 plots were sown to Nungarin sub clover, 
by 1982 all plots will have been resown. 
Rainfall in mm. 
May June July Aug Sept Oct Total 
29 55 39 80 29 16 248 
Wheat xield' Gamenya sown on June 21, 1982 
Ryegrass ·Main other 
Rotation Crop kg/ha per sq.m. weeds 
Control 16th 337 328 Sorrel 
1 crop 1 pasture 1 1002 143 
1 crop. 2 pasture 1 903 49 Brome 
1 crop 4 pasture 1 1095 158 Brome 
2 crop 2 pasture 1st 644 422 Brome 
2nd. 417 21 Brome 
2 crop: 4 pasture 1st 1023 330 Sorrel 
2nd 852 20 Brome 
3 crop : 3 pasture 1st 681 246 Sorrel/brome 
2nd 549 75 Brome 
3rd 956 54 
1. All crop plots were sprayed with Hoegrass at 1 1/ha (17/8/82). 
This gave good control of annual ryegrass. However, brome grass 
was ~ major weed in many plots and had a marked effect on crop 
yields. In the table the main weed species are listed for the 
rotation. 
2. Results from the last five seasons have shown that yield in a 
year in:year out rotation are usually lower than those with 
single crops after more than 2 years pasture. The improvement 
in this year's 1:1 may have been due to the relatively good 1981 
pasture. This was sown with 20 kg/ha of Nungarin in early May 
and when cut at the beginning of September produced 1737 kg/ha 
of total dry weight, of which about 700 kg/ha was clover (40%). 
Second year or older pastures had an average of only 63 kg clover/ha. 
. . ... /7 
Pasture 
Rotation 
1 crop 1 
1 II 2 
1 II 4 
2 II 2 
2 II . 4 
3 II 3 
Continuous 
7. 
Total Dry Matter in kg/ha on 2/8/82. 
% clover in brackets. 
Years of Pasture 
1 2 
pasture *649 (21) 
II *510 (34) 888 (29) 
II *730 (24) 1031 (10) *702 
II *822 (40) 582 (20) 
II *704 (27) 1070 . (29) 506 
II *898 (22) 682 (39) *570 
(22 years) *916 (14) 
3 
(13) 
(9) 
(16) 
* Plots were resown. with Nungarin at 20 kg/ha on 12/5/82. 
4 
*832 (34) 
*712 (16) 
1. First year out of crop the pastures have been sown with Nungarin 
to try and establish it as the main clover in the trial. _ The 
resowing on older plots was done because seed yields done on 
27/1/82 showed that there was less than 30 kg seed/ha. 
2. In the rotations with 4 years of pasture and the continuous 
pasture plots erodium has become a serious problem. From 
observations made on 13/9/82 it seemed to be equally bad on first 
through to fourth year pasture, yet not present to any great 
extent in the 1:1, 1:2, 2:2 or 3:3 rotations. 
8. 
68E5/2474EX 
Locality Paddock NlA on Esperance Downs Research Station (Gibson) 
Soil type Fleming gravelly sand. 
History 
Cleared in 1951 and sown to clover, cropped in 1961 and 1962 then 
Woogenellup sub clover and Brome grass were sown in 1963, topdressed 
until the start of the trial in 1968. Lupins were sown in tr·ial in 1974. 
Esperance sub clover has been established on all plots. 
Rainfall in unn. 
May June July Aug Sept Oct Total 
50 68 36 80 37 68 339 
Lupin yields Yandee sown on May 20, 1982. 
Rotation 
Control 
1 lupin 
1 lupin 
2 clover 
2 clover 
4 clover 
4 clover· 
Simazine sprayed May 19 with Sprayseed. 
Hoegrass sprayed on July 29 on plot marked H. 
9th lupin 
1 clover 
1 wheat 
1 lupin 1 
1 wheat 1 
1 lupin 1 
1 wheat 1 
kg/ha 
480 
1321 
899 
wheat 1794 
lupin 1454 
wheat 1255 
lupin 1568 
H 
Rye grass 
per m2 
45 
0 
7 
0 
1 
0 
11 
Wheat yields Egret sown on June 3, 1982. 
Hoegrass sprayed on July 29 on plots marked H. 
Control 15th cereal 148 H 182 
1 lupin 1 wheat 1285 H 70 
2 clover 1 lupin 1 wheat 1539 10 
2 clover 1 wheat 1 lupin 1398 34 
4 clover 1 lupin 1 wheat 1278 H 40 
4 clover 1 wheat 1 lupin 1380 3 
..... /9 
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1. Lupin yields in the continuously cropped plot (9th lupin ~rap) 
are starting to decline. The crop was much thinner and had 
obvious effects of root rot and brown leaf spot. 
2. All lupin plots had rhizoctonia patches. Worst in the lupin: 
wheat (Plot 24) and 4 clover:L:W (Plot 23), suggesting a plot 
position rather than rotational effect. This was the first 
year that o.bvious "bare patch" had been seen. 
3. The lower yield of the lupins in the lupin:wheat rotation was 
partially caused by the presence of rhizoctonia, but also by 
other root rots and more brown leaf spot. It is possible from 
this plot and the continuous lupin plots that lupin diseases 
may be building up on the trial. 
4. Continuous cereal was very poor. The fertility has been run 
down, annual ryegrass has built up (despite Hoegrass every year) 
and "takeall" was bad for the first time. Addition of 120 kg/ha 
of urea increased yield to 266 kg/ha. 
5. The wheat in the lupins:wheat rotation was patchy with either 
(or both) takeall and rhizoctonia. 
Pasture 
Rotation 
Total Dry Matter in kg/ha on 4/9/82. 
% clover in brackets. 
Years of Pasture 
1 2 
Pasture :·lupins 2109 (24) 
2 pasture L :W 1918 (51) 
2 pasture w L 3042 (25) 
3 4 
4 pasture L :W 
4 pasture w : L 
1707 (16) 
2773 (14) 
2240 (33) 
2349 (32) 
2240 (35) 
1951 (30) 
2508 (53) 
2676 (44) 
2885 (52) 
2314 (48) 
Continuous pasture in its 9th year : 2478 (65) 
1. All pasture plots have now been reseeded with 20 kg/ha of Esperance 
sub clover. 
2. Clover regeneration after lupin cropping is often thought to be 
much worse than after a wheat crop. 
First year pasture - Dry matter in kg/ha (4/9/82) 
Rotation Clover Capeweed 
2 pasture L w 978 422 
2 pasture w L 761 .1825 
4 pasture L . w 273 717 •· 
4 pasture w L 388 2163 
.•••• /10 
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These results show that the main effect of the lupin cropping on the 
composition was a.massive increase in the amount of capeweed. Whereas 
the amount of clover was not greatly different following a lupin or a 
wheat crop. 
65SG5/2475EX 
Locality 
Soil type 
History 
11. 
Paddock H5 on Salmon Gum Research Station 
Complex of Kumarl loam (heavy) and Circle Valley/ 
Beete calcarious sandy loam (lighter). 
Cleared in 1962, then cropped until the start of the trial in 1968. 
Two of the four blocks were sown to Cyprus Barrel medic which is top-
dressed with superphosphate. The other two blocks regenerate volunteer 
pasture which is not topdressed. 
Rainfall in mm. 
May June July Aug Sept Oct Total 
20 38 14 36 20 27 213 
Wheat yields Madden sown on May 9, 1982 
.Hoegrass + Tribunil sprayed on July. 5. 
19th crop N0 N fertiliser 247 kg grain/ha 
19th 'crop + 54 kg Agran 34/ha 175 11 11 
Pasture 
Medic Volunt. 
1 crop 1 year pasture, 1st crop 184 251 
1 crop 3 year pasture, 1st crop. 120 379 
3 crop 3 year pasture, 1st crop 52 305 
2nd crop 162 376 
3rd crop 305 414 
1. Another dry year for this trial. The poor May and June rains 
meant that germination was generally very patchy, especially in 
one medic block which had areas of 11kopi11 with nil germination 
this year. 
2. The addition of only 54 kg/ha of Agran 34 to the 19th successive 
crop again reduced yields. In mid September there was a positive 
response to the nitrogen, crops were better grown and much greener. 
Annual ryegrass was also much healthier in the plus N plot and this 
would have increased the water useage to the detriment of the grain 
filling. 
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73SG16/3229EX 
Locality Lease block, Salmon Gums 
Soil type Circle Valley sand 
History 
The sit"e had been cropped in 1971 and 1972 after two years of volunteer 
pasture, mainly grasses and some wild legumes (Goldfields medic and 
woolly clover). In 1973 the trial started with pasture being sown to 
a mixture of Harbinger, Cyprus and Tornafield medics. The Harbinger 
quickly became the dominant species. · 
Wheat ~ields Madden sown on May 17, 1982 
Crops in 2:2 sprayed with Hoegrass June 29. 
All sprayed with 2,4-D on August 13. 
Grain kg/ha 
Rotation 1 2 3 4 Mean 
1 crop : 1 medic 1173 1411 1217 974 1194 
1st crop 2 medic 647 996 845 1000 872 
2nd crop 2 medic 319 750 671 797 634 
1 crop : 3 medic 1304 1178 1163 1167 1203 
1:. Annual ryegrass again affected wheat ·yields. The 1st and 2nd crops 
in the 2:2 rotation, which had a very heavy infestation and were 
sprayed with Hoegrass, were probably still affected. Crops in the 
1:1 and 1:3 rotations which appeared weed free at the end of June 
must have had a late germination of ryegrass. This was worse in 
the 1:1 and was not sprayed in either rotation. 
Pasture 
Years Total Dry % composition 
Rotation pasture Matter kg/ha Medics Grass Weeds 
1 
2 
1 
1. 
crop 1 medic 1st 1307 33 53 14 
crop 2 medic 1st 1379 46 52 2 
2nd 1175 46 36 18 
crop 3 medic 1st 1275 32 64 4 
2nd 1378 51 48 2 
3rd 1010 24 54 22 
Grass in the 1:1 is mainly annual ryegrass, with barley grass being 
predominant in all the other rotations. The high proportion of grass 
in the first year pastures was probably because of the poor grass weed 
control in the 1981 crops. The 1:1 had a heavy infestation of annual 
ryegrass which was not killed because of spray malfunction, while the 
..••. /10 
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1. (cont.) 
crop in the 1:3 rotation was choked with barley grass. Both 
these grasses must have set a large amount of seed which 
germinated with the 1982 pasture. 
2. Weeds were mainly wild turnip. 
79GE36/3288EX 
Trial 
Locality 
Soil type 
History 
Rainfall 
May June 
30 70 
Wheat.yields. 
Nitrogen rate 
Nil 
13 kg N/ha 
39 II II 
78 II II 
117 II II 
156 II II 
14. 
Lupins : wheat rotation 
V. Carson, W. Binnu 
Sand plain 
Paddock in wheat 197~. 
averaged 1.0 t/ha. 
The 1981 lupin crop 
For Ajana (20 km N.E. of trial) in mm. 
July Aug Sept Oct Total 
27 29 50 12 218 
Gamenya sown on June 11, 1982. 
Sprayed with SSH (1...4 l/ha) on July 23. 
5th wheat Wheat. after lupins 
227 453 
387 593 
513 781 
501 1005 
770 1009 
475 772 
1. Nitrogen (as Agran 34) was applied at 50% of the rate, at seeding 
and on July 20. 
2. Lupins doubled the yield of a following wheat crop when compared 
to wheat on wheat. The lupin could be replaced by about 30 kg 
N/ha on the successive wheat. 
Lupin yields Illyarrie sown on June 11, 1982. 
Sprayseed and Simazine used. 
Average grain yield of 997 kg/ha. 
80TS3/3288EX 
Trial 
Locality 
Soil type 
History 
Rainfall 
May June 
25 93 
Wheat yields 
Nitrogen rate 
Nil 
13 kg/ha 
28 II 
41 II 
82 II 
164 II 
_15. 
Lupins : wheat rotation 
J. Pericich, W. Arrino 
Sand plain 
Paddock in. wheat in.1979. 
1981 lupin crop averaged 1334 kg/ha. 
for Three Springs (30 km S.E. of trial) in mm. 
July Aug Sept Oct 
28 32 79 15 
Miling wheat sown on June 25. 
Sprayed with Brominil on August 9. 
4th wheat crop Wheat 
1176 
1160. 
1273 
1211 
1284. 
1278 
Total 
272 
after lupins 
1455 
1394 
1468 
1654 
1625· 
1612 
1. Nitrogen (as Agran 34) was applied at seeding. 
2. There was no marked grain response to the applied nitrogen. 
3. The 1981 lupin crop increased the yield of a following wheat crop 
by 24% when compared to successive wheat crops. 
4. Wheat had a heavy infestation of wild radish which was controlled 
by spraying on August 9. 
Lupin yields : Illyarrie sown on June 9. 
Simazine applied on June 4. 
Average grain yield of 518 kg/ha. 
1. The wild radish was extremely bad in the 1982 lupin crop. 
Linuron was sprayed on August 6 in an attempt to stop the growth 
of the radish. It worked to some degree but it also knocked 
the lupins. However, it may have prevented much of the radish 
from flowering. 
-S91 
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82'!'S2/3288EX 
Trial Lupins : wheat rotation 
Locality P. Dring, West Bunjil 
Soil type Sand plain 
History Paddock in wheat in 1981. 
Rainfall for Carnamah (19 km west of trial) in mm. 
May June July Aug Sept 
28 103 21 40 50 
Wheat yields Gamenya sown on June 16. 
Nitrogen rates 
Nil 
13 kg/ha 
28 II 
41 II 
82 II 
164 II 
Oct 
24 
2nd wheat crop 
891 
949 
985 
942 
987 
1013 
1. Nitrogen (as Agran 34) was applied at seeding. 
Total 
266 
2. There was no response in grain yield to applied nitrogen. 
Lupin yields Illyarrie sown on June 3. 
Sprayseed and Simazine used. 
Average grain yield was 519 kg/ha 
80NA6/1378EX 
Trial 
Locality 
Soil type 
History 
Rainfall 
May June 
14 52 
Cereal yields 
Nitrogen rate 
Nil 
25.5 kg/ha 
51 II 
76.5 II 
102 II 
153 II 
17. 
Continuous cropping with nitrogenous fertiliser 
B. Harrington, 6 km west of Darkan. 
Grey brown sandy/loamy gravel over orange gravel 
Cleared 1962, cropped 1977 (oats), 1978 (oats 
and lupins), pasture in 1979. 
for Darkan in mm. 
July Aug Sept Oct 
62 62 47 18 
Moore oats sown on June 29, 1982. 
Egret wheat sown June 29., 1982. 
Total 
255 
The farmer let sheep into the surrounding pasture 
before fences were erected around the trial. 
Cereals were grazed to the ground for about 3 weeks. 
Fence put up 23/7. Rates of Agran 34 topdressed 
on 3/9. 
82 
3rd Wheat w : 0 : ·Wheat 0 W: Oats 
456 965 1154 
393 912 1074 
586 1158 1260 
477 1116 1144 
403 1176 1098 
295 1028 1011 
1. The late time of application, the early grazing and the dry 
finish all contributed to a small nitrogen response. 
2. The effect of the 1981 oats as a cleaning crop was quite 
dramatic. Wheat after oats yielded double wheat on wheat 
and this could not be overcome by use of bag nitrogen. 
3. Plots were very weedy but with no obvious differences of 
treatment, only rep. differences. 
